The original model for precursor insolubilization 1 did not account for the fact that the number of precursor sites, N, is a function of the dose received. More correctly, therefore, the number of precursor sites converted per unit time at time t is proportional to the number of unconverted precursor sites remaining at time t and the dose rate, r, such that
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where N͑t͒ is the number of precursor sites converted until time t and N 0 is the total number of sites in the film. Thus
Given a threshold dose, D th , and that for a uniform energy dose through the film the fraction of converted sites, N / N 0 , is equal to the fraction of converted film thickness, T / T i , where T i is the initial thickness of the precursor film and T is the insolubilized film thickness, then Eq. ͑3͒ can be rewritten as
where k / N 0 is equal to a new constant, a, which then describes the situation where oxygen is not present. In order to describe the process as conducted in atmosphere, we make use of our finding that insolubilized precursor may be oxidized upon application of further energy dose. If we consider the number of precursor sites converted between tЈ and tЈ + dtЈ as given by Eq. ͑3͒, then also consider the number of converted precursor sites as decaying by resolubilization with a rate constant br, the remaining fraction at time t of precursor sites converted at time tЈ is e −br͑t−tЈ͒ . Therefore, the number of converted precursor sites at time t is given by
Equation ͑5͒ when calculated and expressed in the form of Eq. ͑4͒ is
Profilometer data show that under atmospheric conditions T is a maximum for T =0.34 * T i . This information was used to fit Eq. ͑6͒ to the combined data of Fig. 6 scaled to give an equivalent dose applied by the HeCd laser, and fit Eq. ͑4͒ to the data for the nitrogen atmosphere. Under these conditions the best fit was obtained for a = 0.019 and b = 0.032. The fit is shown in Fig. 12 . Note that the atmosphere and nitrogen data have been fit with a different value for the threshold dose. The threshold dose for the atmospheric data will always be greater than that for the precursor irradiated in nitrogen ͑when an identical precursor is used͒ because precursor sites may be oxidized as soon as they have been insolubilized, and hence it will take longer to achieve the threshold of sites required for insolubilization of the polymer. Additionally, the threshold dose is dependent upon the purity of the pristine precursor and will be reduced with age due to incidental exposure to light and atmosphere. Hence, the threshold dose fit to the nitrogen irradiation data is just above zero, while the fit for the air irradiation is 8.413 mJ/ cm 2 , closer to the expected limiting threshold reported by Riehn 2 of 20 mJ/ cm 2 .
